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Quest for Unifying
Matter and Force

Quest for
Birth-Evolution
of Universe

Lepton CP Asymmetry . | Beyond Standard Physics

Dower-Upgrade

Higgs Particle [Origin of Mass]
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Belle lI

[N S—

New IR

dedesign the lattice to squeeze the
ymittance (replace short dipoles with
onger ones, increase wiggler cycles)

Installation of 100 new LER
dipole magnets completed.

SC final focus:
Successfully tested
without any quench up
to 2157A, well over the
design value for
nominal operation.

" New beam pipe SuperKE KB

& bellows

Add / modify [EEES

-

higher beamig Iis,
Low emittance positrons J j ;
to inject -
b o Positron sourgicies
. ; . amping ring o 1=
TiN coated beam pipe with ’ TN~ New positRiG: ,‘,A S W

ARES cavities moved
from HER to LER, and
wiggler magnets for
HER installed in D5
Oho straight section.

antechambers ) " ‘ . capture section
[NEG Pump] 5 ’-‘;
& k

Low emittanc= gun

Low emittance electrons
to inject
n

.
—eriGmene

m Beam pipe production
s at BINP

5”" Beam pipes after baking
and TiN coating

in a stock area.




ot o Belle Il Detector Upgrade e

Csl(Tl) EM calorimeter: . 74m - RPC u&K; counter:
waveform sampling ' 0 scintillator + Si-PM
electronics, pure Csl — /  for end-caps
for end-caps
ITEP, Virginia, KEK,
MPI, Bonn, Heidelberg, Valencia, ‘ Hawaji, Indiana,
Karlsruhe, Charles, DESY, Vienna, Wayne state, .

Melbourne, Krakow

4 layers DS Si Vertex }
X

Detector — =N
2 layers PXD (DEPFET)
4 layers DSSD

»

Hawaii, Cincinnati, PNNL,KEK,
Tokyo metro, Liubljana,

PID system :

Time-of-Propagation coun:ter

-~ (barrel), |

prox. focusing Aerogel RIC

(forward) TR

Central Drift Chamber:

smaller cell size, Viet Nam. MalaV
, 3
long lever arm Chiang Mai
) e
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1. IProjegcts lin Japanm

® |ntensity Fremntie)
JRARC

pram— |
Energy Upgrade of Linac

The full potential of the J-PARC facility cannot be realized with a 181 MeV linac. (e.g.
1IMW@RCS, 0.75SMW@MR)

The construction of 181 to 400MeV part of the linac was funded through the
supplementary budget of JFY2008 (four years).

Annular Coupled Structure cavity

* Particle: H-

* Energy: 400 MeV by installing ACS in 2013

* Peak current: 30 mA at 181 MeV, SO mA at 400 MeVin 2013 :

* Repetition: 25Hz :

* Pulse width: 0.5 msec ;
(F7rc;11:§~erwdDTL:>0 MeV - 181 MeV [)ebLzertlwer' 2H 30-deg dump

L il buncher 1 It 7D
5y m) (84 m) ‘ [q_ﬂ":;?/ // W/ li
TR e m T 8 )

i Front-end = 1S + .
& | EBT+ RFQ + MEBT
: g e

. T
ACS  perimental
“nallg,



ACS modules for the energy
upgrade of J-PARC Linac

Annular Couple Accelerator

|



b 25 o (1<

2 High power demonstrat of RCS

Moutri | b Injection beam: 24.5mA, 100~500 ps, 640 ns, 2 bunches
/o U {glglelell Transverse painting: 100x-mm-mrad correlated painting
’_; - Longitudinal painting: V2/V1 80% (5ms), A¢2-100to 0 deg, Ap/p-0.2% | Incoherent tune shift is

e equivalent to 1.8 MW at
T . RCS beam current meas. by DCCT 400 MeV injection.

4
539 kW (Li pulse 500 ps)

432 kW (Li pulse 400 us)

1

FEPRsav N

324 kW (Li pulse 300 pus)

214 kW (Li pulse 200 ps)

105 KW (Li pulse 100 ps)
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Beam delivery of 539 kW (25 Hz, 30 s)to  EXglq1l=1a1 71!
the MLF was successfully demonstrated.
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Beam Power Improvement

RSC reaches 1 MW after LINAC upgrades summer 2013
MR requires new PS (hi-rep.rate) to reach 0.75 MW

Beam power [MW]

0.8

o B2

0.2

0

| m—RCS power
m— VIR power

| MR requires
* New PS
" Hi-gradient RF

................

p) cavity

Iniectn/Extractn
forhi-rep.rate

" Bettershielding

Aim for higher
power after

design power
reached

+2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

H24

H26 H28 JFY



1. Prejects in Japan
@ lintensity Fiomntic:

J-PARC/T2I

E137 30° 138" 30°

©.

Canada
TRIUMF

U. Alberta
U.B. Columbia
U.Regina
U.Toronto

U. Victoria

U. Winnipeg
York U.

France

CEA Saclay
IPN Lyon
LLRE. Poly.
LPNHE Paris

Germany
Aachen U.

The T2K Collaboration

vl o e T

~500 members, 59 Institutes, 11 countries

Italy

INFN, U. Bari
INFN, U. Napoli
INFN, U. Padova
INFN, U. Roma

Japan

ICRR Kamioka
ICRRRCCN
Kavli IPMU
KEK

Kobe U.
Kyoto U.
Miyagi U. Edu.
Osaka City U.
Okayama U.

Tokyo Metropolitan U.

U. Tokyo

IFJ PAN, Cracow

U. Silesia, Katowice

Spain
IFAE, Barcelona
IFIC, Valencia

Switzerland
ETH Zurich
U.Bern
U.Geneva

United Kingdom
Imperial C. London
Lancaster U.
Oxford U.

Queen Mary U. L.
STFC/Daresbury
STFC/RAL

U. Liverpool

3
:
;
]
!
i
i
i
i
{
1

T2R\

U. Sheffield
U. Warwick

USA

Boston U.
Colorado S. U.
Duke U.
Louisiana S. U.
Stony Brook U.
U.C Irvine

U. Colorado

U. Pittsburgh
U. Rochester
U. Washington



Number of v, candidate events

m Stable operation at ~220kW achieved.
o >1.2x10"ppp (1.5x10"3x8b) Is the wor/d record of extracted protons per pulse for synchrotrons.

s Data for today's talk: 639 70’pot (by Apr.12). 6.63x102° by May.8.

+ Statistics has been doub/ed successfully compared to the previous analysls (3.01x10%pot)

10

Nexp=20.4 at sin?2 6 1,=0.1, while|we observe 28 events

v , background significantly reduced by using new NCr fitter
s ~2.3 events expected with old (m_ ,-only) reduction

Ll T 1 T I T Ll Ll 1 I
- —¢— T2K RUNI1-4 data
- [ Best fit v, signal
— [ Background component

500 1000
Reconstructed neutrino energy (MeV)

best fit w/ 68% C.L. error:
sin?26,4 = 0,15213.041

assuming
|Am?;,|=24X102 eV?
8 =0, 5in?2 0 ,,=1,
Normal hierarchy

J -2AInL=, 56.27

=7.50

Our officlal value for the significance
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ey ~{s|11293;w111229” sin®

» A uL

4k,

m Oscillation probability is largely
dependent on sin B 53 (octant)

e PDG2012:5In%(26 ;) > 0.95
» SIN260,3=0.50%0.11
15 923=45.'i‘.6.5°

+ Toreduce error on sin? 8 5, s critical

for further improvements

reactor average

PDG2012

‘ob .

Ber

value (0.098+0.013)

T2K's v , disappearance

study will play a leading role.

NOTE: These are 1D contours for y’aqous valus of Bcp, NOT 2D contours

O cp VS. Sin%2 6 3 for different sin26,; T2\

Normal )
hierarchy
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T2K sensitivity
@7.8E21 POT(750kW x 5e7sec @ 30GeV)

190kW 300kW 500kW  750kW

Expected 90% C.L. allowed region

Scp=-90, 5in20,3=1.0 | [ Allowed region assuming NH or IH
Normal Hierarchy Solid : w/o systematicerror
Running fraction Dashed : w/ current systematic error

v mode:anti-v mode = 100%20% 50%:50%

e £ LN EN L A I S | T T a T T T
o 0= . \-‘. \'_‘} ‘ ﬁ_ T e
150 NS : O 1s0:

1005

505

C PE R " ‘A h n.. 1 1 P | PR ST I - PR 3
0.04 0. . . ; ; 0.16 0.18 X X . ; ; 014 0.6 0.8
a2 Xy /
sin 26l 3 $in“20,,



Assuming
v beam and anti-v beam = 1:1 for both experiment

Expected number of events distributed by unknown CP
d (-m<d<m) and 0,5 (0.4<sin%6,,<0.6)

T2K - v, Events [3.9x10*' POT]

KamiokaL=295km OA=2.5deg
N v-beam :
1601 1
B [ |
140 :
: Y
120
100~
80
- v+ V, Appearance Event Rate
60 L Predictions for v and v Beams
5 0.4 <sin*(8,,) < 0.6
L - < SCP <7
40 N . Normal Hierarchy
- / . Inverted Hierarchy
20
- anti-v-beam
0 L1 1 | L1 1 | L1 | | L1 1 | L1 1 | L1 1 | L1 1 | L1 1 | L1 P32pr0posal(La;TPCR&D)
0 20 40 60 80 100 120 140 160 Recommended by J-PARC PAC

(Jan 2010), arXiv:0804.2111

NOvVA - v, Events [3 years]



1. Projects lin iJ@.L@@LFﬂ COMET: u = e Conversion
@ |ntensity Fneimtie)
J-RPARC/ KOO, C@UVJL'IT

d » Rar% Kaon Doecay
T o o Vi SRV

Signal : u- +(A,Z) 2 e-+ (A7)

Plon production target  Radlation shiekd

COMET Capture Solenoid
- (Supplemental budget) =

First 90-Degree
Bending Solenoid

Phésé‘
Detéctor\

Seamcolimstor  Muon stopping targs  Beam blocker

A | 3
e | i
FB. NCC MB BCV CV Csl CCO3 CCO4 CCOS - —_— '
[ 1 SO P i W T M Mo LA | .
@[ NI TN TTN y Full COMET Settp L
| 3 -
‘ . Ciiid ‘ > | COMET Detector
‘ > : Future Funding} | _comer petector_|
KLk o 70—y ';,d- o { e : s “—’/-‘gi L—n
beam | KXo ANIITIEEIEEELL \\ . ?
= | L7 ST T T e B | T & - T =
6.15 m Csl Crystal (KTeV) TR \ , , m?ﬁm Tlﬂﬂ=5?-|1<0. A=0 N
BR|'. girect CP-violating rare d T M 10 4
|0'5 — for Physics 10" ChyrefinExp. Bound on t—e ; Ti (SINDRUM 1) h->er, 5,02
y 1 = \ . - - mﬁ-—t_ .05 Iorlu
106 beyond the Standard Mo e — p->er,8,002
= = 0" F
7 = N : - 3
e v B = ]
KEK I e = =iy o=
g |4 3 Rt 3 [V
10° 1" E391a ERR " 52 : :
;_-i:é 107" y MEG (n—ey) -
|0-9_ New PR st Sl e it i d! 10 :é:l
|0 Phyics "‘EJ IO"‘-! IIIIIIllllllllllil.'llllll SESssREERENERIEEEOAN Y “ ;’. '
10 257(37) (@) x 10 E COMET Goal A 10" 2
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I0”—<Step I 107
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] p 10
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0 news

FEATURE

Press Release: International Linear Collider completes draft of
its design report

Handover ceremony on 15 December in Tokyo, Japan

20 December 2012

Barry Barish and Sakue Yamada handing over The handover was followed by a panel discussion.
the TDR to ILCSC chair Jon Bagger. Image:
Nobuko Kobayashi



Possible Time-Sequence of Processes toward Realization

Int. Gov. Structure

Project Approval
Site Decision

Project Proposal

i Linear Collider Board

y Site Assesement I1C Pre-Lab

GDE/RD

Site dependentdesign .
at European Strategy Meeting

2012
Dec. 11, 2012
_2012 I 2014 L 201576
Po
fr
® EstablishILC '@ Establish
| @ _SetwplLCCandJICE | mum) { Project Office =)  ILC -Lab.
HEP ® Site Decision —
Researchers = | ® Design ILC Lab.
® Project Proposal Fom
- . - on Hosti
to Science Council
of Japan >~ ® ILC Host
Recommendation
® Detailed to Government
Japan Policy Design of —
Council International
Country




Geological Survey and
Common-Subject Study, going on, in Japan

[ KEK J Site-A' - Kitaami -

|

ALY
)  _Tohoku U.
}Survey

I'-IL'/i‘strict August
Reports to be available in dudy, 2013




Federation of Diet Members for promofion ofthe ILC project

~150 menbers

HAERRKRREBEOE v /N2

V=734 7 —EBEHARRR
BESHEOERR L AR — b
(%)

Sscience/dechnology/Innovation

Big-Bang
of Japan Revitalization Strateg

y

INVESHEatiNg IVieeting
eh MEN2013)

March 26, 2013

Policy Report on Promotion
of
ILC Construction

August, 2013
2013 %8 H

D774 5 — (GeimiRBIIESR)
E R SRR SR




Lyn Evans pays courtesy visit to Japan’s prime minister Shinzo

Abe
Elshare | BV [ &
Images: Prime Minister of Japan and His Cabinet | 4 April 2013

On 27 March, LCC Director Lyn Evans paid a courtesy visit to Japan’s Prime Minister Shinzo Abe. The Prime Minister acknowl¢
significance of the linear collider project for the whole of humankind. Given that it is an international project, he said he needed tc
the development closely and would continue to investigate the role of Japan. The video of the visit is also available at the Cabine

website

s,

Lyn Evans presented Prime Minister Abe with a book about the LHC.

Rolf Heuer, global ILC cities

and the role of Japan

Rolf Heuer giving a talk at the ILC symposium held at
University of Tokyo

9:10.9:25

Meeting of the U.S. — Japan
Science and Technology
Joint High Level Committee

April 30,2013

innovation,
try. With the Intemational Linear Collider (ILC) as an example, the discussion will cover
peration in science and technology, working together for innovation and the realization of
T olicies for the I —




Reviewing by Japan Science Council
Panel-chair’s personal view ???

Japan Needs Years to Make Decision on ILC
Building: Science Council Panel

6 ( There are uncertain elements to be removed.

Tokyo. Aug. * eed in principle on
Tuesd Ho also concerns about possible cuts in outlays for other Pos%¢
intern:

s research field and difficulty securing more than 1,000 scientists _,
reviev @nd technicians for the project. e
uncertain elements to be removed before the panel gives +ha ~roan licht

"I ﬁ 1 Clear Possitive Message or such a

No Clear Scientific Evaluation ! g g
basi_ - L - -__scalcond for Scientific Value ncerns

abouf nnccihla rnite 1n antlavie far ather recaarch field and Aifficnltyr carnrino mara than 1 NNN

scien It is essential to start investigating the reliability on hosting the ILC

The jn Japan, taking 2~3 years. 1s
asked to purt up.
An international g1 -t Ve *°' 7 “ther the Kitakami

mountains in northe: MY Understanding: “go- s:gn” of ILC pre-Jlab
(2013/08/06-23:28)




Projegcts in Japan My, < (120-250) meV
® Wndenground Rhysies atl¢amiolsa 3t 90% C.L. (2013)

KamLAND-Zen

BB Decay Search

T x e

|
Ay

"‘JA A: o I I 2 N 2 Y 2

3
|

L{/
i |KamLAND-Zen|: ... ... ..:.. mverted hierarchy -
: : | KamLAND2-Zen (pagially 1unded)i

2010 2011 2012 2013 2014 2015 2016 2017
fiscal Year

<Mg> sensitivity (90%C.L.) [meV]
2

Iststep : 400kg 3°Xe

2" step : 1 ton 136Xe
(possible to 10ton)




XMASS

Dark Matter Search:
Xe-loaded Sci.

High Scalability

13t 220 o 39
100 1 10

= DAMA

= CRESST
© CDMS
- EDELWEISS
__ XENON100

WIMP-Nucleon Cross Section [em?]

<
+a

~2.5m

———
PR A

A\
v N

el s B h ) (. L
@ R o 1000 10000
20 ton detector N oz WIMP Mass [GeV/c’]

(FV 10ton)



L F Large-scale Cryogenic Gravitational wave Telescope

Gifu Pres™ =

Hida-city Optical configuration
Kamioka

Mozumi Are» [kenoyama mt.

Fabry-Perot Michelson
1000m interferometer with RSE
A Underground Resonant-Sideband Extraction
XW 4 Kamland ( . )

Altitude 358m

24

IR v
@ 5 (‘
" / -
¢ 3

@ f

’ ) » Signal-extraction
Power-recycling b -

mirror
*

Cryostat for main mirrors

. | Heat link

09 10 11 12 13 14 15 16 17 18 19

baseline-LCGT
Construction

LCGT | starts ! IIIIIIIIIII’
2 -....>

Short Observation Observation (~ 200Mpc)
L/GO  Observation (~ 20Mpc)

(H} LIGO+ (S6) Adv.LIGO

(L) IIIIIII>—----IIIIIIIIII’




10~
.y - TAMA
0 _ - I-LCGT
T 107 -
) _-- Virgo
>
2 107 -~ Adv. LCGT
g 0 - - Adv. LIGO
10

LCGT and LIGO/H-LIGO/L-Virgo can cover almost 100% of the sky.

33% coverage 100% coverage
L/H+L/L 50% e L/H+L/L+V+LCGT
«» By global network
L/H+L/L+V 50%

TAMA 300m '
CLIO #00m

1




2. Puojeets fim Cllvinz BEPCII/BESIII:
® Accclertmnizhised Operational since 2009

A high lumi. e*e- collider at the T-C energy region

Luminosity(cms*)
1005435
1006434
BEPCII
1.00£+33
=
i BEP o
LO0Es31 DORIS C pm €
1006430 I — =
L00E+29 r:& e
1.00E+28 R
ADONE
1.005+27
190 1970 1580 190 2000 X0 200 200
BESIlldatatakmgstatus&plan i TRES | 79 PRAEERRE RAAREEIRLY 0 :
sk : 0°0" ~» hadrons ' K
Previous Data set | BESI Near future E == 0cD e
s BESI M. 2009: 200M, 2012: 1B ‘| hy
P’ CLEO: 28M  2009: 100M, 2012: 0.4B S SHE = : .
Psi” CLEO: 08/  2010: 09/, 2011: 261 AN HE #%}J N&mq by ;
yUO0)H160)  CLEO: 06D @  201: 041D @ y(404) E [é\d S O e
& scan y(4160) 2013: 0.5 (4260), 051 (4360) E ) & % A . 1R a0
Recan&Tau  BESI 2013: 15 (4260) T T T T TR

BESIII will continue for the next 8-10years s (Gov)



Future — @O0

Super tau-charm factory
B factory
Z factory

Higgs factory = upgradable to pp(AA, ep,eA)

e Circular Higgs factory (phase ) + super pp collider
(phase Il) in the same tunnel pp collider

Please note: There is no
proposal for the ring

Higgs factory.
It is just a feasibility study. |

e e* Higgs Factory Ji 4 50-70km
Yifang * Energy frontier:

— LHC: ~ 1% participation
— ILC: hopefully (5-10)% participation if any
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) _ 4 4 F.P. Anetal., NIM. A
Sin220,, = 0.092 + 0.016(stat) = I
0.005(syst) Lett. 108, (2012) 171803

’)r\Thﬁ AN A -~

Sin?260,,=0.089+ 0.010 (stat)+0 OOS(syst) F.P. An et al., Chin. Phys.C
x*/NDF =3.4/4, 7.7 ¢ for non-zero 0, 37(2013) 011001




Zoracy The D Bay Collab
¢ Daya bay Collaboration
13
Political Map of the World, June 1999
= *Europe (2)
= ey - - | «JINR. Dubna. Russia
- ',‘:‘_.‘ = . . . .
= = ‘;‘9 *Charles Unmiversity. Czech Republic
e = gl
e T ! S mmeer
= £ o “".""s ’;};;::.3. .' - -.::‘ B —x_ -
TR A g W< 5
’ J;" ------ RS ot e OB = =
= ™ ~",‘ B : - o i ®
— ,;;:;_’ — B0 ) :;—' L ‘,'“.(. = ‘L; A —".:- ._.--.g’._ E; —;I-.
2 e S e TR ST ¥ 3= el - n_ICURE —
= B~ AT g T —F = % :"4'5 s Y,
*North America(16) i e B A (70) =
*BNL. Caltech. Iowa State Univ.. * - Beijing? Normal Univ.. Chengdu Univ. of Soi and Tech.,

*Illinois Inst. Tech
UC-Berkeley., UCLA, Univ. of Cincinnati.

*Univ. of Houston. Univ. of W 1sconsm-Mad1son

*Univ. of Illmo1s-Ulbana-Champmc.n.
*Virginia Tech., William & Mary

~250 Collaborators

.. LBNL. Princeton. RPI. Siena.

CGNPG CIAE. Dongguan Univ.Tech.. ITHEP,
NanJmo Univ., Nankai Univ., NCEPU. Shandong Univ.,
. Shan,,hai Jiao tong Univ.. Shenzhen UIm
»  Tsinghua Univ.. USTC. Zhongshan Univ.,
_ Univ. of Hong Kong, Chinese Univ. of Hong Kong.

National Taiwan Univ.. National Chiao Tung Univ..

* National United Univ.
32



New site: Kaiping county, Jiangmen city
| DayaBay |Huizhou| Lufeng | ‘g | il

Status Operational Planned Planned Under construction Under construction

Power 174GW 174GW 174 GW 17.4 GW (~2017) 18.4 GW(~2014,?

Daya Bay II:

Ne u Site

Kaipin, Jiangmeng, REE 12 _—
Guang Dong, China PSEE 10~ 4% &M s s el
. . o
, ; e ]
i ZQ 0.8 A
8 X gavannah River
Zo 0.6 O Bugey
X Rovno
- 04+ & Goesgen
i A Krasnoyark
’ TaIShan 02+ O PaloVerde
{ B Chooz ® KamLAND
Yan |an 00_1 1 L 1 |
013 gj 8 100 100 100 100 10

Distance to Reactor (m)



Physics reach of DYBII

Current DYBII
Am?, 3% 0.6%
Am?,, 5% 0.6%
sin’@,, 6% 0.7%
sin%0,, 20% N/A
sin’@ 14%=> 4% ~15%

. Normal true MH

= = True MH (o, ~ x)
— — False MH (g, = =}

True MH (o, = 1.0%)
——False MH (g, = 1.0%)

234 236 238 240 242 244 246 248 250

|AM?Zee| (X107 eV?)

* Mass Hierarchy

* Mixing parameters

* Supernova neutrinos
* Geoneutrinos

* Sterile neutrinos



3. Projegcts lin Kerea Current Accelerator Activities in
® Acceleratons Korea (2013)

RAON, Rare SC Cyc'otron for OMAC,1 00-MeV
Isotope Acc. Carbon Therapy Proton Linac

&7

"—4

* Project period : 2011.12-2018.02
« Budget : 460BWon (1BWon~1M$) June, 2013

Commissioning



" KNRC

Korea Neutrino Research Center

RENO Status

« Data taking began on Aug. 1, 2011 with both near and far detectors.

» A (220 days) . First 6, result sin 226, = 0.113 +0.013 (stat ) £ 0.019 (syst )
[11Aug, 2011~26 Mar, 2012] PRL 108, 191802 (2012)

« B (403 days): Improved 6 result  sin” 26, =0.100 £ 0.010(star ) £0.015 (syst )
[11 Aug, 2011~13 Oct, 2012] NuTel 2013

RENO-50 | )

18 kton LS Detector
~47 km from YG reactors |-

v C(~700days): Shape+rate analysis (in progress) (expected total error: ~0.01)
[11Aug, 2011~31 Jul, 2013]

Mt. Guemseong (450 m) |
~900 m.w.e. overburden |

(402days) |0.100£0.018|(560) | ) £0.007 |(~140) | (5years)

(7 % precision)




Overview of RENO-50

= RENO-50 : An underground detector consisting of 18 kton ultra-
low-radioactivity liquid scintillator & 15,000 20” PMTs, at 50 km away

from the Hanbit(Yonggwang) nuclear power plant

= Goals : - Determination of neutrino mass hierarchy
- High-precision measurement of 6,,, Am?,, and Am?,,
- Study neutrinos from reactors, the Sun, the Earth,
Supernova, and any possible stellar objects

= Budget : $ 100M for 6 year construction
(Civil engineering: $ 15M, Detector: $ 85M)

= Schedule : 2013 ~ 2018 : Facility and detector construction
2019 ~ . Operation and experiment

not yet approved
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O Windergnound Pinysics g
YangYang Underground Laboratory(Y2L) |-
- \\? g |

: :
\-‘,
! -

. - -

‘ (PoWer Plant

Y2L
‘Minimum depth : 700 m
» Access to the lab by car (~2km)

Experiments:
« KIMS: DM search exp. in operation
- AMORE: DBD Search exp. in preparation




KIMS+ Projects

-39

I.  KIMS-Csl : Upgrade of Csl(TIl) crystal detector
= Lower threshold ~ 1.5keV, <1dru, counts/(keV kg day).
= This will help to clear issues about the modulation signals of DAMA.

Il. KIMS-Nal : new Nal(TIl) detector
* Duplicate DAMA experiment with ultra-low background Nal(Tl) crystals.
« 200kg run in 2015-2016

lll. KIMS-CMO
= natCanatMoO, crystals ~ 200 kg year.
= High sensitivity in low mass WIMP.
= 2019-2022

‘ http:// dmtools.brown.eduw/
_ Gaitskell,Mandic,Filippini
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AMORE - 0vfp experiment

Copper sample holder

VM2000 foil

CaMoO, Bolometer

4cm(D)x4cm(L), 211g | : : :

Energy resolution | NEMO-3 l
10 keV(2013) > 5 keV (2015)

o
-

AMoRE 200

0.01F

0.001 ¢

Effective Neutrino mass (eV)

1st phase
10 kg setup 7, 5,001 501 0 i
AMoRE-10 Lightest neutrino mass (eV)
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® Undenground Piysies
INO : India-based Neutrino
Ober'va’rory

50 kton magnetized iron
module(s) with
30,000 channel RPC

Verical oveeburden sbove cavern compiex - > 1300 M

i, Perspective View of INO Caverns and Tunnels
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Digging deep for neutrinos

Delayed because its original site was on an elephant corridor, work on a giant underground neutrino
observatory is now finally getting under way, as Pallava Bagla reports

Indiais embarking on an ambitious project
to catch and detect the world’s lightest sub-
atomic particle: the neutrino. In an attempt
to bag these elusive entities, the country is
planning a giant experiment in a subter-
ranean cavern in a site in southern India
more than a kilometre beneath the Earth’s
surface. Called the India-based Neutrino
Observatory (INO), it will be India’s larg-
est ever single investment towards an
experiment in basic science. The Rs18.5bn
(£350m) lab is expected to be operational
— with the first of three detector modules
in place —by 2017. When complete, it will
alsoboast the world’s largest magnet, made
from some 50000 tonnes of iron, and 30000
particle detectors. ,
India hopes that the INO will help the Going underground The India-based Neutrino

country to reclaim its leading position in Observatory, with project spokesperson Naba Mondal
neutrino research — a field in which it was  pictured left, will be builtin a cavern under this ; '
a pioneer back in the early 1960s. It was mountain in the south-eastern state of Tamil Nadu. * Ve(y hlgh energy neutrinos and muons

then that a team from the Tatalnstitute @~ ISSEEERCENCUICONINNNINCHENRONESR

PHYSICS WITH ATMOSPHERIC
NEUTRINOS

T —

s Reconfirm neutrino oscllations from distortion tn L/E

+
<
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<
<
«
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<

% Measure | Ans;| and sin’2053
o Deternune the neutrino mass hierarchy

o Determine the deviation of 63 from 45° and its octant

% Other (new) physics (sterile neutrinos, NSI, CPTV, LI, Long

range forces.....)



Concluding session. Rohini M. Godbole

LIGO

U Gravitational Wave (GW) science holds the potential to
address some of the key questions in fundamental physics,
astrophysics and cosmology - General Relativity

O Interferometric GW detectors have been built in the USA
(LIGO), Europe (GEO600 and VIRGO) and Japan
(TAMAS300).

Q Originally LIGO was an international collaboration involving
the LIGO-USA and the Australian consortium for
gravitational astronomy (ALIGO)

O The project has now been formally offered to India

O 16 Indian institutions are expected to participate in the
project.

U NSF USA will contribute towards setting up the facility

23, February, 2013. ICFA meeting




ojects lin lndia
IILC Actvity.

& Pro

RRCAT, Development of 1.3 GHz tuner and
testing

Development of two types of 1.3 GHz SCRF cavity tuners have been
taken up.

* Blade tuner fabrication and testing.

* Scissor tuner design, analysis and fabrica'tiqn.

Fabrication

RRCAT, Laser Welding Technology for SRF Cavity

20 kW Nd:YAG fiber-coupled laser

Prototype 3.9 GHz
SCRF Nb cavity

Prototype 1.3GHz cavity Nb
half cells welded

RRCAT, SCRF Ca\'ity Test Setups

VTS Cryostat & Cavity Insert Assy ~ RF Supply for VTS L

VTS PSI Rack

9-cell copper cavity

1.3 GHz Prototype Dressed Cavity with Blade Tuner I

Development of Single Cell 1.3 GHz SCRF Cavities at RRCAT - IUAC
Under Indian Institutions & Fermilab Collaboration
Subsequently. two more cavities have been

fabricated and processed under IIFC to
improve the performance.

These cavities have exhibited accelerating
gradients up to 37.5MV/m with a Q > 1

First Indian 1.3 GHz superconducting cavity
performance measured at Fermilab.
Maximum accelerating field of 21 MV/m at
Q> 1E+10 achieved at 2 K.

Internal Configuration of HTS
(with cryogen piping)

TG g E+l10at2 K.
106411 [ C-TEICAT003 - !{st
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58Summary,

Particle Physics Activity Iin Asia

LHC
SuperKEKB Top-Down
J-PARC
BEPCII J
Tevalfio Physics
KEKB ( Te\l
PEP" }r’r > mu"'tﬂln Beyond SM .
f?)’ ké A | fﬂ'i
: Kamio . R e e e £
Super-Kamlbkam? \L Bottom-Up 3 o imate
XMASS | g [ sucrel

KIMS
AMORE KamLAND Daya Bay RENO

INO




